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[57] ABSTRACT 

A plurality of video cameras each send a video signal and an 
audio signal to a video controller. Each of the video cameras 
receive a vertical drive signal and a horizontal drive signal 
from the video controller. A sensor interface sends sensor 
signals to the video controller. The video controller sends 
camera status signals to camera status indicators which 
indicate which of the video cameras are active. The video 
controller determines which of the video cameras are active, 
selects the video signals from one of the plurality of 
cameras, inserts a camera number code into the selected 
video signals which corresponds to the selected video 
camera, inserts indicator symbology into the selected video 
signals which represent the information from the status 
interface, and sends the selected video having the camera 
number code and the indicator symbology to a video 
recorder. 

4 Claims, 9 Drawing Sheets 
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METHOD AND SYSTEM FOR VmEO 
MULTIPLEXING 

BACKGROUND 

The preseat invention relates to camera systenas, and 
more particularly, to multiplexing video camera systems. 

Recently, there has been an increase in the need for 
recording images from multiple video cameras onto a single 
recording by switching from one video camera to another 
video camera during the recording process. However, often 
it is desired to distinguish between the images of the various 
video cameras when playing back the single recording made 
by this recording process. Therefore, there is a need for 
systems which can record the images from multiple video 
cameras onto a single recording with an identifying code for 
each image that indicates which of the video cameras the 
specific image came from. 

Although video cameras record images, it is often desired 
to know additional information which is not readily seen 
from an image in the video camera. Therefore, there is a 
need for video multiplexing systems which also insert 
additional information on the images which are recorded. 

SUMMARY 

In one embodiment, the present invention is a device 
comprising: a plurality of video cameras; a plurality of 
camera detectors, each camera detector corresponding to 
one of said plurality of video cameras, wherein each of said 
plurality of camera detectors generates a camera status 
signal upon sensing that the corresponding video camera is 
an active camera; a video switcher for selecting the video 
signal from one of said plurality of video cameras; a timing 
controller for receiving the camera status signals from said 
plurahty of camera detectors and causing the video switcher 
to select the video signal from one of said plurality of 
cameras that the timing controller receives a camera signal 
indicating that the particular one of said plurality of video 
cameras is an active camera, and for generating indicator 
symbology representing the status of a sensor; and a camera 
code and symbology encoder for inserting a camera number 
code corresponding to the video of the camera selected by 
the video switcher into a non-viewed line of the video of the 
camera selected by the video switcher, and for inserting the 
indicator symbology from the timing controller into the 
viewed line of the video of the camera selected by the video 
switcher. 

In another embodiment, the present invention is a method 
comprising the steps of: selecting the video from one of said 
plurahty of cameras; generating a camera number code 
corresponding to the selected one of said plurahty of cam- 
eras for insertion into a Une of video; receiving sensor 
signals and generating indicator symbology for insertion 
into a hue of video, wherein said indicator symbology 
represents the status of the sensor signals; inserting the 
camera number code into a non- viewed line of the video of 
the selected one of said plurality of cameras; and inserting 
the indicator symbology into a viewed Hne of the video of 
the selected one of said plurality of cameras. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features, aspects, and advantages of the 
present invention will become better understood with regard 
to the following description, appended claims, and accom- 
panying drawings where: 

FIG. 1 is a block diagram of a video multiplexing system 
illustrating one embodiment of the present invention; 
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FIG. 2 is a block diagram illustrating one embodiment of 
the video controller block from the video mtdtiplexing 
system of FIG. 1; 

FIG. 3 is a block diagram illustrating one embodiment of 
5 the timing controller from FIG. 2; 

FIG. 4 is a schematic illustrating one embodiment of the 
video clamp and the camera detect and LED driver from 
FIG. 3 for one of the video camera units in FIG. 2; 

FIG. 5 is a schematic diagram illustrating one embodi- 
ment of the timing controller and the ampHtude compensator 
from the video controller of FIG. 2; 

FIG. 6 is a schematic illustrating one embodiment of the 
video switcher, the switched video clamp, and the camera 
15 code and symbology encoder from FIG. 2; 

FIG. 7 is a schematic illustrating one embodiment of the 
audio adder and the buffer from FIG. 2; 

FIG. 8 illtistrates a screen image of a recording made by 
the video multiplexing system of FIG. 1; 

FIG. 9 is a non-viewed Une of video having bits of a 
camera number code thereon; and 

FIG. 10 is a viewed line of video having indicator 
symbology and blackened portions thereon. 

25 DETAILED DESCRIPTION 

Referring now to the drawings, and more particularly to 
FIG. 1, there is shown a video multiplexing system 100 
illustrating one embodiment of the present invention. The 

3Q video multiplexing system 100 generally comprises a video 
controller 200, video cameras 301, 302, 303, and 304, a 
sensor interface 400, a camera status indicators 501, 502, 
503 and 504, and a video recorder 600. Each of the video 
cameras 301, 302, 303, and 304, send a video signal and 

35 audio signal to the video controller 200. Hie video controller 
200 sends a vertical drive signal and a horizontal drive signal 
to each of the video cameras 301, 302, 303, and 304. The 
sensor interface 400 interfaces with sensors which gather 
information in addition to the images from the video cam- 

40 eras 301-304 and sends sensor signals to the video control- 
ler 200. The camera status LED indicators 501, 502, 503, 
and 504 correspond to the video cameras 301, 302, 303, and 
304, respectively. The video controller 200 sends camera 
activation signals to the camera status indicators 501-504. 

45 The video controller 200 also sends an output video signal 
and an output audio signal to the video recorder 600. 

Referring now to FIG. 2, there is shown a block diagram 
illustrating one embodiment of the video controller 200 from 
the video mutiplexing system 100 of FIG. 1 The video 

50 controller 200 controls synchronization of the video cameras 
301, 302, 303, and 304, automatically detects the number of 
the video cameras 301-304 that are active, and multiplexes 
between the active video cameras according to criteria 
pre-set in the video controller 200. The video controller 200 

55 includes camera video clamps 211, 212, 213, and 214, 
camera detect and LED drivers 221, 222, 223, and 224, a 
timing controller 230, a video switcher 240, a switched 
video clamp 250, a video sync separator 260, a camera code 
and symbology encoder 270, an amplitude compensator 280, 

60 an audio adder 290, and buffers 271 and 291. The video 
signals from the cameras 301, 302, 303, and 304, are 
received by the camera video clamps 211, 212, 213, and 214, 
respectively, and the camera detect and LED drivers 221, 
222, 223, and 224, respectively. 

65 When the video cameras 301, 302, 303, or 304 are 
actively producing a video signal, the video signal produced 
by the respective video camera will include vertical syn- 
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chronizatioD intervals and horizontal synchronization each frame or field of video in the video signal from the 
pulses. Each of the camera detect and LED drivers 221, 222, switched video clamp 250. The video signal from the camera 
223, and 224, determine if synchronization signals are being number code and symbology encoder 270, having the cam- 
received from the respective video camera 301, 302, 303, or era number code and the indicator symbology thereon, is 
304, and then send a camera status signal to the timing 5 output from the video controller 200 through the buffer 271 
controller 230 to indicate whether or not the respective video the output video signal of the video controller 200. 
camera is an active camera. Each of the camera detect and • j ■ 1 r *u 
LED drivers 221, 222, 223, and 224 also provide an LED . J^' ^'I'l" ^'^T^ 

drive signal, or camera activation signal, to the correspond- "'^^ 301-304 and differentially adds those audio 

ing camera status indicator 501. 502, 503, or 504 when the ^'S^^ into a single audio output signal. Hie single output 

„, , fr tk- ^„r,-^«„.,ri;r,™ -rtA^r^ ^^dio sigual froffl thc Budio adder 280 is output from the 

an active camera is sensed nom the correspondmg video . , " „ , . . , a- , .• 

caniera301,302,303,or304. Whenoneofthccamerastatus ^^^^ coMr 200 through the buffer 291 as the audio 

indicators 501-504 receives an LED drive signal from a ^"^P^» ^^^nal of the video controller 200. 

particular camera detect and LED driver 221-224, the LED Referring now to FIG. 3, there is shown a block diagram 

indicator 501-504 for the corresponding video camera iUustrating one embodiment of the timing controller 230 

301-304 is illuminated. Although the embodiment illus- ^0°^ 2. In one embodiineDt, the timing controller 230 

trated herein uses LED indicators, a person of ordinary skill is a programmable logic device which is programed to have 

in the art will understand that other indicators can be used, the functional blocks of a vertical counter 231/j, a horizontal 

m video clamps 211. 212, 213, and 214 restore the counter 231A, a vertical drive 232«, a horizontal drive 232A, 

synchronization pulses on the video signals from the video ^^^^^^^ ^^^^^^ decoder 233, a video switcher control 234, a 

cameras 301-304 to a known DC value so that symbology ^^^^ ^"^^o^^^ * "^^^ generator 236, a senal/parallel 

and codes can be added to the video later. The video clamps converter 237, a symbol generator 238,and a clamp genera- 

211-214 send the video signals with the standardized syn- tor 239. 

chronization values to the video switcher 240. The video The vertical synchronization signal and horizontal syn- 

switcher 240 selects the video signal from one of the video 25 chronization signal from the video sync separator 260 are 

cameras 301, 302, 303, or 304 to be the output of the video received by the vertical counter 231a and the horizontal 

switcher 240 based upon a camera selection code provided counter 2316, respectively, of the timing controller 230. The 

by the timing control 230. The video signal from lie video horizontal counter 231/? receives a signal from a PIXEL 

switcher 240 is received by the switched video clamp 250. CLOCK (not shown) to determine the location of the system 

The switched video clamp 250 corrects any DC level errors 33 in between the horizontal counts. Hie vertical counter 231a 

which were not corrected by the individual video clamps receives the horizontal count from the horizontal counter 

211-214. In another embodiment, the camera video clamps 221b to determine location of the system in between the 

211-214 correct all DC level errors, eliminating the need for vertical counts. The output of the vertical counter 231a and 

the switched video clamp 250 in the video controller 200. In the horizontal coimter 2316 are used by the code generator 

yet another embodiment, the switched video clamp 250 35 236, the symbol generator 238, and the clamp generator 239 

corrects all DC level errors, eliminating the need for the to determine the exact time to perform their respective 

camera video clamps 211-214 in the video controller 200. functions. The output of the vertical counter 231fl is also 

The video from the switched video clamp 250 is received ^sed by the field counter 235 to determine the exact time to 

by the video sync separator 260 and the camera code and perform its funaions. 

symbology encoder 270. The video sync separator 260 reads 40 The active camera decoder 233 reads the camera status 

the vertical synchronization interval and the horizontal syn- signals coming from the camera detection and LED drives 

chronization pulse from the video signal and sends those 221-224 to determine which of the video cameras 301-304 

synchronization signals to the timing control 230 for gen- are active cameras. The active camera decoder 231 sends an 

erating the vertical drive signal and the horizontal drive active camera signal to the video switcher control 234 

signal. 45 indicating which of the video cameras 301-304 are active 

The camera code and symbology encoder 270 places cameras. The field counter 235 sends a change camera signal 

camera number and indicator symbology codes from the to the video switcher control 234 upon receiving a prede- 

timing controller 230 on each frame or field of video in the termined number of vertical count signals from the vertical 

video signal from the switched video clamp 250. The camera counter 231a, Upon receiving a change camera signal from 

number codes placed on the video signal by the camera code 50 the field counter 235, the video switcher control 234 sends 

and symbology encoder 270 correspond to the number of the a camera selection code to the video switcher 240 instructing 

video camera 301-304 that is selected by the video switcher the video switcher 240 to select the next active one of the 

240. It is the camera number code that a video playback unit video cameras 301-304, as indicated to the video switcher 

(not shown) uses to discern which camera 301, 302, 303, or control 234 by the active camera decoder 233. 

304 generated a current frame or field of video. 55 The code generator 236 receives the camera selection 

Sensor signals from the sensor interface 400 are supplied code from the video switcher control 234, The code gen- 

to the amplitude compensator 280. The amplitude compen- erator 236 uses the camera selection code to generate the 

sator 280 converts the amplitude of the sensor signals from corresponding camera number code sent to the camera code 

the sensor interface 400 into an amplitude useable by the and symbology encoder 270 by the timing controller 230. 

timing controller 230, such as converting the amplitudes of 60 The serial/parallel converter 237 receives the sensor signals 

a standard RS 232 type signal into the amplitudes of a TTL from the amplitude compensator 280 and converts the sensor 

type signal. The timing controller 230 uses the signals from signals from series signals to parallel signals. The parallel 

the amplitude compensator 280 to generate indicator sym- signals from the serial/parallel converter 237 are transmitted 

bo logy which represent the status of the sensors (not shown) to the symbol generator 238. The symbol generator 238 uses 

connected to the sensor interface 400. The indicator sym- 65 the parallel signals from the serial/parallel convenor 237 to 

bology from the timing controller 230 are provided to the generate the indicator symbology supplied by the timing 

camera code and symbology encoder 270 and placed on controller 230 to the camera code and symbology encoder 
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270. The symbol generator 238 also receives the camera signifies that the video camera 301 is active on the video 

select code from the video switcher control 234 and uses the input of the camera detect and LED driver 221. If the voltage 

camera selection code to generate camera indicator symbol- into the resistor R2 does not exceed the base voltage of the 

ogy into the video picture by the camera code and symbol- kansistor Q2, the transistor Ql will tm-n "OFF" and the 

ogy encoder 270, that indicates which video camera 5 voltage of collector of the transistor Q2 will be approxi- 

301-304 generated the current frame or field of video. mately equal to the VCC voltage. This then turns "ON** the 

The vertical drive 232a uses the vertical count from the transistor Q3 and the transistor Q4. With the transistor Q3 
vertical counter 237 to generate the vertical drive signal and the transistor Q4 "ON", the LED drive circuit will be 
which is transmitted by the timing controller 230 to the "OFF" sending no camera activation signal over LED_1 to 
video cameras 301-304. The horizontal drive 232b uses the jq the camera status indicator 501, and a zero voltage signal 
horizontal count from the horizontal counter 231b to gen- will be sent by the camera code and symbology encoder 270 
erate the horizontal drive signal which is transmitted by the to the timing controller 231 as the camera status signal 
timing controller 230 to the video cameras 301-304. The (SDET_1). An "OFF" condition of the LED drive circuit 
video cameras 301-304 use the vertical drive signal and the signifies that the video camera 301 is not active on the video 
horizontal drive signal from the vertical drive 232fl and the input of the camera detect and LED driver 221. 
horizontal drive 232^7 to synchronize the timing of the video In FIG. 5 is shown a schematic illustrating one embodi- 
cameras 301-304. In one embodiment, the video multiplex- ment of the timing controller 230 and the amplitude com- 
ing system 100 uses the timing controller 230 and the video pensator 280. An interface device U6 of the amplitude 
sync separator 260 to synchronize the timing of the video compensator 280 receives the sensor signals from the sensor 
cameras 301-304 in the same manner as the system and 20 interface 400 through a DATA_IN. In one embodiment, the 
method of synchronizing video cameras as disclosed in the interface device U6 is a RS 232 Driver/Receiver model 
co-pending U.S. patent application number [not yet assigned number MAX232A manufactured by Maxium Integrated 
but filed under attorney docket number 27761-00037] Products located in Sunnyvale, Calif. A RTS and a CTL 
entitled "SYSTEM AND METHOD FOR SYNCHRONI- provide handshake signals between the sensor interface 400 
ZATION OF MULTIPLE VIDEO CAMERAS" filed on ^5 and the amplitude compensator 280. The amplitude com- 
Aug. 28, 1995, by co-inventors Neal Cooper and David pensator 280 sends the sensor signals with the corrected 
Bauerle, which is hereby specifically incorporated in its amplitude to the timing controller 230 through a DATA_ 
entirety by reference thereto. TTL, and the handshake signals through RTS_TrL and 

The clamp generator 239 generates the clamping signal CTS_TTL. 
which is supplied to the switched video clamp 250. The 30 A programmable logic device (PLD) U4 of the timing 
clamp generator 239 commands the switched video clamp controller 230 illustrated in FIG. 5, is used to control all 
250 to clamp the video signal at the appropriate time as functions of the systems, such as, video switching, symbol- 
indicated by the vertical count and the horizontal count from ogy generation, camera number code generation, etc. In one 
the horizontal counter 231fl and the horizontal counter 231i). embodiment, the PLD is a commercial programmable logic 

In FIG. 4 is a schematic illustrating one embodiment of 35 device such as the MAX EPM7128 Programmable Logic 

the camera video clamp 211 and the camera detect and LED Device manufactured by ALTERA which is located in San 

driver 221 for the camera 301. It is to be understood that the Jose, Calif. The PLD U4 receives the vertical and horizontal 

video clamp and camera detect and LED driver for the synchronization signals from the video sync separator 260 

cameras 302, 303 and 304 can use substantially the same through a A^SYNC and a /HSYNC, respectively. The PLD 

circuit as illustrated in FIG. 4. A capacitor C103, a diode Dl, 40 U4 receives the camera status signals fi-om the camera detect 

and a resistor R3 form a negative peak clamp which perform and LED drivers 221, 222, 223, and 224 at SDET_1, 

the synchronization pulse clamping of the camera video SDET_2, SDET_3, and SDET_4, respectively, and sends 

clamp 211. Since the synchronization signals from the video the camera selection code to the video switcher 240 through 

of camera 301 are known to be the most negative voltage of a CAM_0 and a CAM_1. The PLD U4 sends the clamping 

the video signal, the capacitors will be charged to a point 45 signal of the timing controller 230 to the switched video 

where the synchronization signals are one diode drop below clamp 250 through CLAMP. The camera number codes and 

ground (approximately -0.6 volts). The amplitude of the indicator symbology of the timing controller 230 are sent to 

synchronization signals being known, the video signal has a the camera code and symbology encoder 270 through 

known DC amplitude offeet. The clamped video signal CODE, SYMBOL, and SBLK of the PLD U4. The vertical 

(CLP_VID_1) is the video signal sent to the video switcher 50 drive signal and the horizontal drive signal of the timing 

240 by the camera video clamp 211. controller 230 are sent to the video cameras through 

Atransistor Ql and a transistor Q2 form the camera detect A'SYNC and /HSYNC of the PLD U4. A DIP switch SI 

circuit of the camera detect and LED driver 221 illustrated determines the configuration of the system. The DIP switch 

in FIG. 4. Resistors R6 and R7, and diode DlOl, supply a specifies the type of multiplexer used to view the signals 

reference DC voltage to the base of the transistor Q2. If the 55 recorded by the video recorder 600, and configures the 

voltage into the resistor R2 exceeds the base voltage of the system to accommodate the specific multiplexer in the 

transistor Q2, then the transistor Ql will turn "ON" and the viewing system. A hexadecimal switch S2 allows a user to 

collector of the transistor Ql will be pulled to a negative select the number of vertical counts received by the field 

voltage. This then turns "OFF" a transistor Q3 and a counter 235 before the field counter 235 sends a change 

transistor Q4, which make up the LED drive circuit for the 60 camera code to the video switcher control 234. In this 

camera detect and LED driver 221. With the transistor Q3 manner, the user can select a number of fields or frames of 

and the transistor Q4 "OFF", the LED drive circuit will be video recorded for each camera per cycle of switching. 

"ON" sending the camera activation signal over LED_1 to In FIG. 6 is shown a schematic illustrating one embodi- 

the camera status activation signal, and a VCC voltage will ment of the video switcher 240, the switched video clamp 

be sent by the camera code and symbology encoder 270 to 6S 250, and the camera code and symbology encoder 270. A 

the timing controller 230 as the camera status signal multiplexer Ul of the video switcher 240 is a four to one 

(SDET_1). An "ON" condition of the LED drive circuit video multiplexing device that allows one of the four 
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cameras to be recorded. In one embodiment, the multiplexer into the resistor R50. The DC voltage in the resistor R50 

Ul is a commercial multiplexer such as the Multiplexed passes through into the video stream at the appropriate level. 

Input Video Amplifier model EL4444 manufactured by While the transistor Q22 is "OFF", the SBLK signal is +5 

elantec which is located in Milpitas, Calif. Although the volts so that a transistor Q17 is "ON" and blocks the 

multiplexer Ul is a four to one video multiplexer, a person 5 incoming video signal. The camera number code 810 is 

of ordinary skill in the art will understand that the multi- changed by inserting bits 820 into different predetermined 

plexer Ul can be modified to accommodate any number of bit times 801, 802, 803, and 804 of a nonviewed video 800 

video cameras. The timing control 230 sends the camera for different camera codes 810. 

select code (CAM_0 and CAM__1) to the video switcher The indicator symbology firom the timing controller 230 

240 which directs the video switcher to select the particular to the camera code and symbology encoder 270 of the 

video camera 301 that is to be recorded. embodiment illustrated in FIG. 6, is placed into each viewed 

A transistor Q18, and an amplifier U3 in FIG. 6 form the line of video 900 illustrated in FIG. 10, at a resistor R310. 

switched video clamp 250. The clamping signal from the During the time when indicator symbology is not to be 

timing controller 230 is received by the switched video placed in the viewed line of video 900, the SYMBOL signal 

clamp at CLAMR The transistor Q18 tums "ON" when the ^5 is at five volts, which turns "ON" the switching transistor 

clamp signal from the timing controller 230 goes high. The Q21. When the switching transistor Q21 is "ON", a resistor 

high condition of the clamp signal from the timing controller R49 is effectively shorted to ground, and no indicator 

230 occurs when the non-viewed or blanked portion of each symbology 910 is inserted into the viewed line of video 900. 

horizontal fine of video occurs. When the transistor Q18 is During the time when the indicator symbology 910 is to be 

"ON", it charges the capacitor C300 to a voUage that resuhs 20 i^iserted into the line video 900, the SYMBOL signal goes to 

in zero volts DC into the device Q3 during the non-viewed zero volts and transistor Q21 is "OFF", putting a DC voltage 

or blanking time. This action clamps the video blanking into the resistor R49. The DC voltage in resistor R49 is 

level to ground for each horizontal hne of video. The passed as the indicator symbology 910 through into the 

clamping removes any DC differences between the video viewed line of video 900 at the appropriate level. The 

signal from the switched video clamp 250 and the prede- 25 blackened portions 920 of the video 900 are inserted into the 

termined standard level which was not removed by the video 900 when the transistor Q17 is "ON". The transistor 

individual camera video clamps 211-214. Q17 is turned "ON" when the SBLK signal from the liming 

In the embodiment illustrated in FIG. 6, the video sync controller 230 is five volts. The transistor Q17 must also 

separator 260 receives the video signal from SYNC_VID. remain "ON" during the time period that the indicator 

In one embodiment, the video sync separator is a commer- 30 symbology 910 is inserted into the line of video 900 so that 

cial sync separator, such as the Video Sync Separator model the video from the switched video clamp 250 is blocked. The 

EL45S3C manufacUired by elantec, located in Milpitas, camera code and symbology encoder 270 performs these 

Calif. actions for each viewed line of video 900 having the 

The camera number codes and indicator symbology from indicator symbology 910 thereon. The camera code and 

the timing controller 230 are received by the camera code 35 symbology encoder 270 can also perform these functions 

and symbology encoder 270 at CODE, SYMBOL, and more than once on each viewed line of video 900 for 

SBLK of the embodiment in FIG. 6. An amplifier U2 is used generating more than one indicator symbology 810 on the 

as a summing point of the camera code and symbology viewed line of video 900. 

encoder 270 to insert the camera number code and the The camera number codes and the sensor symbology are 

indicator symbology from the timing controller 230 onto the 40 inserted into the lines of video at the times determined by the 

video signal from the switched video clamp 250. A switch- timing controller 230. The final multiplexed video signal, 

ing transistor Q17 is controlled by the timing controller 230 containing the camera number codes and the indicator 

to stop video from the switched video clamp 250 while the symbology, is sent to the video recorder 600 by the video 

camera number codes and indicator symbology are being controller 200, The output video, having the camera mmiber 

injected onto the video signal. When the switching transistor 45 codes and the indicator symbology, leaves the camera code 

017 is "ON", the node between a resistor R48 and a resistor and symbology encoder 270 at VID_OUT in the embodi- 

R51 is effectively grounded so that no video signal is passed ment of FIG. 6. 

on to the amplifier U2. In FIG. 7 is illustrated a schematic of one embodiment of 

The camera number codes from the timing controller 230 the audio adder 290 and the buffer 291. The audio signal 

to the camera code and symbology encoder 270 of the 50 from each of the video cameras 301-303 is added together 

embodiment illustrated in FIG. 6, are placed into the non- at the amplifier U8A to form a single audio output that 

viewed Unes of video 800 illustrated in FIG, 9 at a resistor contains the audio signal from all of the video camera 

R313. Each of the camera number codes 810 to be place in 301-303. The combined audio signal is then sent to the 

the non-viewed lines of video 800 are made up of bits 820. video recorder 600 by the video controller 200. 

The bits 820 of a camera number code 810 are inserted into 55 In FIG. 8 is illustrated one embodiment of a played back 

predetermined bit locations 801, 802, 803, and 804 of video screen 700 by a video playback device (not shown) 

non-view video line 800. During the time of the nonviewed playing back the video signal recorded by the video recorder 

line of video 800 when the bits 820 of a camera number code 600. Indicator status symbology 710a-/ on the video screen 

810 are not to be placed in the line of video 800, the CODE 700 are separated by status indicator dividers 720. The 

signal is at five volts, which turns "ON" the switching 60 indicator status symbology 710fl-/ is individually controlled 

transistors Q22. When the switching transistor Q22 is "ON", by the video multiplexing system 100 and can represent any 

a resistor R50 is effectively shorted to ground, and no bit 820 on/off information such as vehicle brake lights, warning 

is inserted into the non-viewed video line 800. During the lights, turn signals, etc. A bar graph 730 grows from left to 

predetermined bit time 801, 802, 803, and 804 when a bit right proportionate with a varying condition recorded by the 

820 of a camera number code 810 is to be inserted into the 65 sensor interface 400 of the video multiplexing system 100. 

non- viewed line of video 800, the CODE signal goes to zero Bar graph dividers 740 indicate the progress of the bar graph 

volts, and the transistor Q22 is "OFF", putting a DC voltage 730. The bar graph 730 can indicate any variable condition 
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such as the speed of a vehicle containing a video multiplex- 
ing system. A video recorder information area 750 is 
reserved for the display of information recorded by the video 
recorder 600 such as, a timer, date, coimter, etc. The camera 
indicator symbology 760, placed on the video picture by the 5 
video camera code and symbology encoder 270, displays the 
number of the video camera 301-304 which generated the 
frame or field being viewed. The status indicator symbology 
710fl-/ status indicator divider 720, bar graph 730, dividers 
for bar graph 740, and camera indicator symbology 760 are lo 
displayed on a black border created by the video controller 
200 of the video muhiplexing system 100. By displaying the 
status indicator symbology 710fl-/ status indicator divider 
720, bar graph 730, bar graph dividers 740 and camera 
indicator symbology 760 on a black border, the information 15 
is visible with any background scene. 

Although a preferred embodiment of the method and 
apparatus of the present invention has been illustrated in the 
accompanying Drawings and described in the foregoing 
Detailed Description, it will be understood that the invention 20 
is not limited to the embodiment disclosed, but is capable of 
numerous rearrangements, modifications and substitutions 
without departing from the spirit of the invention as set forth 
and defined by the following claims. 

what is claimed is: 25 

1. A device comprising: 

a plurality of video cameras of the type that generate 
video signals with synchronization signals and are 
synchronized by an external camera synchronization 
signal; 

a video switcher for being coupled to the plurality of 
video cameras to receive the video signals therefrom 
and for selecting the video signals from one of said 
plurality of cameras as a selected camera output; 

a video synchronization separator for reading the syn- 
chronization signals in the selected camera output from 
said video switcher and for having an output of a 
selected video synchronization signal corresponding to 
the synchronization signals in the selected camera 40 
output of said video switcher; 

a timing controller for receiving the selected video syn- 
chronization signal from said video synchronization 
separator and for supplying to said plurality of video 
cameras the camera synchronization signal timed lo the 45 
selected video synchronization signal from said video 
synchronization separator; and 

a plurality of camera detectors, each camera detector 
associated with a different one of said plurality of video 
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cameras, wherein each of said plurality of camera 
detectors generates an active camera status signal upon 
sensing that the corresponding video camera is actively 
generating a video signal, wherein said timing control- 
ler receives the camera status signals from said plural- 
ity of camera detectors and generates a camera selec- 
tion code corresponding to one of said plurality of 
video cameras that the timing controller receives the 
active camera status signal from the associated camera 
detector indicating that the associated video camera is 
actively generating a video signal, wherein said video 
switcher receives the video signal from the video 
camera corresponding to the camera selection code as 
the selected camera output, 

2. The device of claim 1, wherein said plurality of camera 
detectors detect if the associated video camera is actively 
generating video signals by determining if the associated 
video camera is actively generating a synchronization sig- 
nal. 

3. A method for providing a camera synchronization 
signal to a plurality of video cameras of the type that 
generate video signals with synchronization signals, com- 
prising the steps of: 

selecting the video signals from one of said plurality of 
video cameras; 

reading the synchronization signals from the selected 
video signals and outpulting a selected camera syn- 
chronization signal corresponding to the synchroniza- 
tion signals in the selected video signals; 

timing the camera synchronization signal to the selected 
video synchronization signal; 

providing to said video cameras the camera synchroniza- 
tion signal timed to the selected video synchronization 
signal for use by the plurality of video cameras; 

detecting which ones of the plurality of video cameras are 
actively generating video signals; 

generating a camera selection code corresponding to at 
least one of said plurality of video cameras that are 
actively generating video signals; and 

selecting the video signal from one of said plurality of 
video cameras corresponding to the camera selection 
code. 

4. The method according to claim 3, wherein said step of 
detecting includes determining which ones of the video 
cameras are actively generating a synchronization signal and 
is therefore actively generating video signals. 

4> <|< <tt >*> + 
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